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(54) Title: COMBINATION OF A DPP IV INmBITOR AND A CARDIOVASCULAR COMPOUND 



^ (57) Abstract: The present invention relates to a combination, such as a combined pxeparation or phannaceotica] con^sition, le- 
spectively, comprising of a DPP TV inhibitor or a phannaceotically acceptable salt thereof and a cardiovascular componnd (being 
different from a statin) or a jdiannacentically acceptable salt tliereofl The present invention futdtennore relates todie use of snch a 
combnialion for die prevention, del^ of progression or treatment of diseases and disonlecs selected from die gionp consisting of hy- 

^ peitension, congestive heart feilme, left ventricolar hypertrophy, peripheral arterial disease, diabetes, espedaXiy type 2 diabetes mel- 
litus, (fiabedc rednopha^, macular degeneration, cataract, diabetic nq)hropathy, gjomernlosdenisis, dnonic renal &ihne, diabedc 

S2 neoropathy, syndrome X, premenstrual syndrome, coronaiy heart disease, angina pectoris, throxnbosis, atherosclerosis, myocardial 
infarction, transient ischemic attach stroloe. vascular rssteix)si5, hypoglycemia, iryperinsnlinemia, hyperlipidemia, hypertryglyc- 

^ eridemia, insolin resistance, impaired glucose metabolism, conditiois of impaired glucose tolerance, oonditiohs of tmipaired fasting 

^ plasma glucose, obesity, erectile dysfunction, slon and connective tissue dismdeis. fodt ulcerations and uloeralive colitis, endodxelial 

^ dysfunctfen and isqiaired vascular oon^liance. 
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COMBINATION OF A DPP IV I]9HIBI!E0R AMD A CARDIOVASOHiAR COMPOtlND 

The present invention relates to a combination, such as a combined preparation or 
pharmaceutical composition, respectively, comprising of a DPP IV Inhibitor or a 
pharmaceutically acceptable salt thereof and a cardiovascular compound (being different 
from a statin) or a phannaceutically acceptable salt thereof. 

The Invention especially relates to a combination, such as a combined preparatbn or 

phannaceutical composition, respectively, comprising a DPP IV inhibitor or a 

pharmaceutically acceptable salt thereof and at least one cardiovascular compound, i.e. a 

therapeutic agent selected from the group consisting of 

(i) an ATi-receptor antagonist or a phannaceutically acceptable salt thereof, 

OD an angiotensin converting enzyme (ACE) inhibitor or a phannaceutically acceptable 

saittfiereof, 

(iiO a renin Inhibitor or a pharmaceutically acceptable salt thereof. 

Civ) a beta adrenergic receptor blocker or a phamiaceutically acceptable salt fliereof, 

(v) an alpha adrenergic iBceplor blocker or a phamriaceuttcallyaccepted)le^ 

(^ri) a c£ticium channel blocker or a phamiaceuOcallyaoceptatrfe salt tiiere 

(vn) an aldosterone syntiiase Inhibitor or a phannaceutically aocejptable salt thereof, 

(viH) an akk>steK>ne receptor antagonist or a phannaceutically acc^ytable salt thereof, 

Cdc) a neutral endopeptidase (NEP) InMbltor or a phannaceutically aooeplable ealt ttiereof , 

(x) a dual angtotensin converting en^me/neutral endopeptidase (ACE/NEP) InhlbHor or a 

phannaceuUbally acceptable salt thereof, 

(xO an endothellnrec^tor antagonist or a pharmaceutically acceptable salt thereof, 
(xO) a diuretic or a phannaceutically acceptable salt thereof. 

The tenn ''at least one therapeutic agenf shall mean tfnat in addition to tiie compound of 
formula (I) one or nK>re, for example two, furthennore three, active ingredients as ^edfied 
according to the present Invention can be combined. 

The tenn "DPP-iV" as used herein is Intended to mean dipeptidyl peptidase IV, also known 
as CD26. DPP-IV, a serine protease betonging to tiie group of postr proiine/alanine cleaving 
amino-dipeptidases, spedflcally removes the two N-tennlnal amino acids from proteins 
having proline or alanine In position 2. PPP-4V can be used in tiie control of ghjoose 
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metabolism because its substrates include the insulinotropic hormones glucagon like 
peptfde-l (GLP-1) and gastric inhibitory peptide (GIP). GLP-1 and GIP are active only in 
their intact fonm^ removal of their two ^Me^ninai amino acids inactivates them. 

In vivo administration of synthetic inhibitors of DPP-IV prevents 1^ terminal degradation of 
GLP-1 and GIP, resulting In higher plasma concentrations of these hormoneSp increased 
insulin secretion and. therefore, improved glucose tolerance. 

The tenm °DPP-iV Inhibitor" is Intended to indicate a molecule ttiat exhibits inhibition of tiie 
en^matic activity of DPP-IV and functionally related enzymes, such as from 1-100% 
inhibitionp and speedily preserves the action of substrate moiectdes, including but not limitBd 
to GLP-1 , GIP, peptide histidine metiiionlne, sulistance P, neuropeptide Y, and other 
molecules typically containing alanine or proline residues in the second amino tenminal 
position. Treatment wiOi DPP-IV inhibitors prolongs the duration of action of peptide 
substrates and increases levels of tiieir Intact, undegraded fonns leading to a spectrum of 
biological activities relevant to the disclosed invention. 

For that purpose, chemical compounds are tested for their ability to inhibit the enzyme 
activity of purified Cb26/DPP-IV. Briefly, the activity of CDZ&DPP-N is measured In vttxo by 
its ability to cleave the synttietic substrate Gly-Pro-p-nitroaniiide (Gly-Pro-pNA). Cleavage of 
Gly-Pn>-pMA by DPP-IV liberates the product p-nitroanilide (pNA), whose rate of appearance 
is directly proportional to the enzyme activity. Inhibition of tiie enzyme activity by specfRc 
enzyme inhibitors slows down the generation of pNA. Stronger interaction betwem an 
inhibitor and the enzyme results in a slower mte of generation of pNA. Thus, the degree of 
inhibition of the rate of accumulation of pNA is a direct measure of the strength of enzyme 
inhibition. The accumulation of pNA is measured spectrophotometricaliy. The inhibition 
constant, Ki, for each conpound Is determined by incubating fixed anuHints of enzyme witii 
several different concentrations of inhibitor and substrate. 

In ttie present context 'a DPP-IV inhibitor" is also intOTded to comprise active metabolites 
and prcxirugs tiiereof, such as active metabolites and prodrugs of DPP-IV inhibitors. An 
active 'metabolfte" is an active derivative of a DPP-IV inhibitor produced when the DPP-IV 
inhibitor is metabolized A "prodrug" is a compound that is erOier metatx)lized to a DPP-IV 
inhibitor or is metaboOzed to the same metabolite(s) as a DPP-IV inhibitor. 
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DPP-IV inhibitors are ioiown in tiie art. Fbr example. DPP-IV inNbitore are in each case 
genetically and speciflcail/ disclosed e.g. in WO 98/19998,DE19616 486 A1. WO OQ/94241, 
WO 95^15309, WO 01/72290, WO0iyS2825, WO 9310127. WO 9925719. WO 9938501. 
WO 9946272, WO 9967278 and WO 9967279. in each case in particular in the compound 
claims and the final products of the working examples, the subject matter of the final 
products, the pharmaceutical preparations and the claims are hereby incorporated into the 
present application by ref ermce to these pubiicalions. 

Pubfished patent appTication WO 9819998 discloses N- (N'-subslHuted glycy|)-2-cyano 
pynoiidines, in particular 1 -{S-tS-C^anopyridln^-yQ amino]- ethylandno] aoelyl-2-cyano- (S)- 
pynoiidine (NVP-DPP728). 

DE19616 486 A1 discloses val-pyr. val-thlazoildide. isoleucyl4hiazoiidkle. isdeucyl- 
pyrroTidide, and fumar salts of isdeucyi-thiazoiidide and isdeucyl-pynoiidide. 

Published patent application WO 0034241 and published patent US 61 1 0949 disclose N- 
substituted adamanfyl-amino-ecetyl-2-(7ano pym)idines and W (sidbstituted glycyl)-4-«ymo 
pyrrolidines respectiveiy. DPP-iV inhibRore of interest arespedaiiy those cited In claims 1 to 
4. 

Published patent an9lication WO 951 5309 discloses amino add 2- cyanopynoiidine amides 
as inhibitors of DPPMV Published patent application WO 9529691 discloses pepUdyl 
derivates of diestere of alpha-amlnoalkyfphosphonte acids, particulaily those with proline or 
related stmctures. OPP-i V inhibitors cS interest are special^ those cited in Table 1 to a 

In WO 01/72290 DPP-IV inhibitors of Interest are specialiy those cited in exanple 1 and 
daims1,4, ande. 

WO01/S2825 specially disdoses (SH -{2-[5-qranopyridin-2yl)amino]ethyl-aminoace1yi)-2- 
oyano- pyrrolidine or (S)-1 -[(3-hydrQ}7-1 -adamantyi)amino]acetyl-2- (^ano-f^nxjlldine. 

Published patent appfication WO 9310127 discloses proline boronic esters us^l as DPP-IV 
inhibflors. DPP-IV inNbifore of interest are spedafly those dted in examples 1 to 19. 



WO03/0!>^79 



PCT/EP03/Q5^ 



-4- 

Publlshed patent application WO 9925719 discloses sulphosHn, a DPP-iV inhbitor prepared 
by culturing a Slr^[)tonriyces microorganism. 

Publislied patent application WO 9938501 disdoses N-substituted 4^ m^mbered 
heterocyclic rings. PPP<4V inMbttors of interest are specially those cited in claims 15 to20 

Pubfished patent application WO 9946272 disdoses phosphoric coiTVX)unds as inhibitors of 
DPP-iV. DPP-IV inhbitors of interest are specially those cited in claims 1 to 23. 

Published patent applications WO 996^8 and WO 9967279 disclose DPP-iV prodaigs and 
inhibitors of the fonn A-B-C where 0 ie either a stable or unstable inhibttor of DPP-IV. 
Any of the substances disclosed in the above mentioned patent documents, hereby included 
by reference, are consldersd potentially useful as DPP-4 V inhibitors to be used in dEurying 
^ 'out the present invention. 

Preferred DPP-IV inhibitors are {Substituted adamantyi-amino- acetyl-2-(^ano pynciidines, 
N (substituted giycylH-c^o pyrrolidines, N- (l^^ubstituted glycyl)-2-cyanopyrroIidines, N- 
aminoacyl thiazolidines, ISminoacyl pyrrolidines, L-allo-isoIeucyl thiazolldine, L-threo- 
^ jsoleucyl pynofidine, and L-alio-isoIeucyt pynoHdine, 1-|2-[(5-cyanopyridin-2-yl) amino] 
ethylamino] acetyl-2-cyano-(SH>yrrolidine and pharmaceutical salts thereof. 

Espedaliy preferred are 1-{2-[(5-cyano|:^din-2-yi) aitiino] ettiybmino} acetyl-2 (S)* cyano- 
pyrrolicBne diiiydrochioride, of formula 




especially the dihydrochloride tiiereof, 

arxJ pynroRdne, 1-[(3-hydroxy-1-^damantyl) amino] acetyl-2-<^a-, (S) of fomnula 
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HO 




L-threo-lsoleucyl thiazolidlne (compound code according to Problodrug: P32/98), and 
pharmaceutical salts thereof. 

Especially preferred are orally active DPP-IV inhibitors. 

ATi -receptor antagonists (also called angiotensin II receptor antagonists or angiotensin ii 
receptor blockers) are understood to be those active ingredients that bind to the ATi- 
receptor subtype of angiotensin II receptor but do not result in activation of tiie receptor. As 
a consequence of the inhibition of the ATi receptor, these antagonists can, for example, be 
employed as antihypertensives or for treating congestive heart failure. 

The dass of ATi receptor antagonists comprises compounds having differing structural 
features, essentially preferred are tiie non-peptidic ones. For example, mention may be 
made of the compounds that are selected from the group consisting of valsartan (cf. EP 
443983), losartan (cf. EP253310), candesartan (of. 459136), eprosartan (cf . EP 403159), 
irbesartan (cf. EP45451 1), olmesartan (cf. EP 503785), tasosartan (cf. EP539086), 
tehmisartan (cf, EP 522314), saprisartan, the compound with the designation E-1477 of the 
following fbnmila 




COOH 



tiie compound vMt the designation SC-52458 of ttie following f omnula 
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\ / 
N=N 

and the oompound with the designation the compound ZO-8731 of the foHowing formula 




or. in each case, a phanDaceuticaily acceptable salt thereof. 

Preferred ATi-receptor antagonist are tiiose agents that have been mailceted, wosit 
prefenBd is valsartan or a phanmaceutically acceptable salt thereof. 

The intenuption of the enzymatic degradation of angiotensin I to angiotensin II with so-called 
ACE-inhibitors (also called angiotensin converting enzyme inhibitors) is a successful variant 
for the regulation of blood pressure and also a therapeutic method for the treatment of 
congestive heart failure. 

The dass of ACE inhibitors comprises compounds having differing structural features. For 
example, mention may be made of the compounds which are selected from the group 
consisting alacepril, benazepril, benazeprilat, captopril, ceronapnl, dlazapnl, delapril, 
enalapnl, enalaprilat, fosinopril, imidaprll, lisfnopril, moexipril, movettc^rO. pentoprii, 
perindopril, quinapril, quinapritat, ramlpril, rarnprilat, spirapril, temocapril, trandolapril and 
zc^nopril, or, in each case, a pharmaceutically acceptable salt thereof. 
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Preferred ACE inhibRors are those agents that have been marketed, most preferred are 
benazepril, ramiprfl, llsinoprH arul enalapril. 

Renin released from the kidneys cleaves angiotensinogen in the circulation to form the 
decapeptlde angkitensin i. TMs is in turn cleaved by angiotensin converting enzyme in the 
lungSi kidneys and other organs to fonn the octapepQde an^otensin II. The oclapeptUe 
increases bkxxl pressure both direcHy by arterial vasoconstriction and indirectly by Hberating 
from the adrenal glands the sodiuriHon-retaining hormone aktosterone, acconrv>anled by an 
increase in extracelluiar flukJ volume, inhibitors of the enzymalte activity of rerrin brftig about 
a reduction in Ih6 fomiation of angiotensin 1. As a result a smaller amount of angiotensin II 
is produced. The reduced concentration of that active peptide homnone is the direct cause 
of e.g. the antihypertensive effect of renin inhibitors. Accordingly, renin inhibitors or sails 
thereof can be emplc^ed e.g. as anBhypertensives or for treating congestive heart failure. 

The class of renin inhibitors comprises compounds having differing stmctural features. For 
example, mention may be made of compounds which are selected from the group consisting 
of dfteklren (chemical name: [1S^1R*,2R*,4R*(1R*,2R*)I]-H(1,1<Hmethylelhaxy)M 
L-proly l-Li3henylalanyl-N-[2-hydroxy-5HT)ethyl-1-(2-melhy^ 
pyridinylrnrthyl)amino]carbonyQbutyQamino]carboriyqhexy^ 
teriakiren (chemical name: [RKR^S*)]-N•<4-^r1orpholinylcartx)nyi)-L^)henyla!^ 
(cydohexy lmelhyl)-2-hydrQ)cy-3-(1 -methylethoxy>^xopropyq-S-methyi-L-cysteineamide); 
zankiren (chemical name: [1S41RTR*(R*)1.2S*,3RTl-N-[1-(cyctohexylnr)ethyl)-2,3-dl^^ 
5^m ethylhexyQ-alfa4[2-[[(4-rnethyl-1-plpera2inyl)sulfonyQme^^ 
phenylpropyQanrunoH-thiazoiepropanarnkle), especially the hydrochtoride thereof; RO 68- 
1132 and R066-1 168 of fonnulae 
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chemically defined as 2(S),4(S),5(S) J(S)-N-(3-amino-2^<llmeth)^<^-^xoprc^ 
me%!ethylH4iydroxy-5-amino-8-[4Hr^ 

(generic name: aliskiren), specifically disclosed in EP 678503 A, or a ptarmaceutically 
acceptable salt, especially the hemi-fumarate, thereof. 



A beta adrenergic receptor blodcer In said combination preferably is a represmtative 
selected from the group consisting of a selective pi-blocker, such as atenolol, bisoprolol 
(espedaDy the fumarate thereof), metoproM (especially the hemKRiR)fumarate or fumarate 
thermf), esmotol (especially the hydrochlorfde thereof, oeliprolol (especially the 
hydrochloride thereof), tietaxdol (especially the hydrochloride th^eof) or taBprolol, or, a non- 
selective Prblocker, such as oxprenolol (especially the hydrochlcxide thereof), pindolol, 
propranolol (especially the hydrochloride thereof), timolol (especbiiy the maleate thereof)* 
bupranobl (espedaily the hydroohtoride thereof), penbutolcd (especially the sulphate 
thereof), mepindolol (espedally the sulphate thereof)> carteoloi (especially the hydrochloride 
thereof) or nadotol, and a ^locker with orbkxddng aclivily audi as carveditol or labetabi; or 
in each case, a pharmaceutteaHy acc^[rtabie salt thereof. 
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An alphai adrenergic receptor bidcker in said combination preferably is a representative 
selected from the group consisting of doxazosin, prazosin or terazosin; or in each case, a 
phannaoeuticaily acceptable salt thereof. AH of these alphai adrenergic receptor blockers 
are used as antihypertensive drugs. 

The dass of calcium channel blodcers (CCBs) essentially comprises dihydrppyrfdines 
(DI^Ps) and non-DHPs such as dlhiazem-type and verapamil-type CCBs. A CCB useful in 
said combination Is preferably a DHP representative selected from the group corislsting of 
amiodipine, felodipine, ryosicfine, tsradiplne, laddipine, nicardipine, nifedq^ne, niguidi|4ne, 
niludlplne, nimodpine, nisoldlpine, nitrendipine, and rUvaid9)ine, and is preferably a non*DHP 
representative selected from the group consisting of flunarizine, prenylamlne, dlMiazem, 
fendiline, gallopamil, mibefradil, anlpamil, flapamll and verapamH, and In each case, a 
phamiaceutically acceptable salt thereof. Ail these CCBs are therapeutically used. e.g. as 
anti-hypertenslve, anthangina pectoris or anti-an'hythmic drugs. 
Preferred CCBs comprise amiodipine, diitlazem, isradlplne, nicardipine, nifedipine, 
nimodiplne, nisoldlpine, nitrendipine, and verapamil, or, e.g. dependent on the specific CCB, 
a phanmaceutically acceptable salt thereof. An especially preferred DHP is amiodipine or a 
phiamnaceutically acceptable salt, especially the besylate, thereof. An especially preferred 
representative of non-DHPs is verapamil or a phanmaceutically acceptable salt, especially 
the hydrochloride, thereof. 

Aldosterone synthase is an enzyme that converts corticosterone to aldosterone by 
hydroxylaWng corticosterone to form 18-OH-cortlcosterOTe and 18-OH-corticosterone to 
aldosterone. The class of aldosterone synthase inhibitors Is known to be applied for the 
treatment of hypertension and primary aldosteronism comprises both steroidal and non- 
steroidal aldosterone synthase inhibitors, the later being most preferred. 

Preference is given to commerciaBy available aldosterone synthase inhibitors or those 
aldosterone synthase inhibitors that have been approved by the health authorities. 

The class of aldosterone ^nthase Inhibitors comprises compounds having differing 
structural features. For example, mentton may be made of tiie compounds which are 
selected from the gn^p consisting of the non-sterddal aromatase Inhibitors anastrozole, 
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fadrazole Qncluding the (-f )-enanfiomer thereof, as weH as the stEHroidal aromatase inhbilor 
exemeslane, or, in each case where appOcabie, a pharnMceuUcaliy acceptable salt thereof. 

The most preferred non-steroidal aldosterons synthase inhibitor is the (•f)-enantioiner of the 
hydrochloride of fednoole (US patents 461 7307 and 4889861 ) of f onmila 



or a pharmaceutically acceptable alternate salt fonn thereof. 

A prefenred steroidal aldosterone receptor antagonist is epierenone (cf. EP 122232 A) of the 
formida 



or spironolactone. 

The natriuretic peptides constitute a fanfiHy of peptides that include the atrial (ANP). brain- 
derived (BNP) and C-type natriuretic (CNP) peptides. The natriuretic peptides effect 
vasc(fiialion, natrftiresis. diure^, deceased aldosterone release, decreased cell growth, 
and inhibition of the sympathetic nenn)us ^stem and the renln-angiotendn-aldosterona 
syston hdicating their Involvement in the regulation of blood pressure and of sodlimi and 
water balance. Neutral endop^^tidase 24.1 1 (NEP) inhibitors impede degradation of 
natriuretic p^*des and elicit phamnacoioglcal actions potantiafly beneficial in the 
management of several carcfovascular cBsordere. A NEP InhiUtor useful In the said 
combination is an agent selected from the group represented by candoxatrii, slnorphan, SCH 
34826 and SCH 42495. 




HCI 




O 
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Compounds having inhibHoiy effects on botti angiotensin converting enzyme and neutral 
endopelidase, soKsalled dual ACE/NEP inhRritors. can be used for the treatment of 
cardiovascuiar pathologies. A prefenred dual angiotensin converting enzyme/hmiHal 
endopetfcJase (ACE/NEP) inhSbitor Is. for example, omapatrilat (cf. EP 629627). fasidotrii or 
fasidotriiat (cf. EP 419327). or Z 137S2A (cf. WO 97/24342) or, if appropriate, a 
phanmceuScaliy acceptable salt thereof. 

EndotheRn (ET) is a highly potent vasoconstrictor peptide synthesized and released by the 
vascular endothelium. Endolhelin (ET) exisis in three isofonns (ET-1 , ET-2 and ET-S). (ET 
shallmeananycralloftheiSofonnsof ET). Elevated levels of ET have been reported in 
plasnm from patients with e.g:e88enfoihyperten^. Endc^eGn receptor antagorists can 
be used to InhBMt the vasoconstric^ effects induced by ET. 

A prefened endothelln antagonist Is, for example, bosentan (cf. EP 526708 A), enrasentan 
(cf. WO 94/25013), atiasentan (cf. WO 96/06095), especially atrasentan hydrochloifde, 
darusentan (cf. EP 785926 A), Bl^ 193884 (cf. EP 702012 A), sHaxsentan (cf. US 
5594021 ), especially sitaxsentan sodium, YM 598 (cf. EP 882719 A), S 0139 (cf. WO 
97/2731 4), J 104132 (cf. EP 714897 A or WO 97/37685), furthennore, tezosentan (cf. WO 
93/19459). or in each case, a phannaceutically acceptable salt thereof. 

A diuretic is, for example, a thiazide derivative selected from the group consisting of 
chlorothiazide, hydrochlorothiazide, methylcWorothlazide, and chlorothalidon. The most 
preferred is hydrochlorothiazide. 

Preferred are conrd)inations, such as combined preparations or pharmaceutical 
compositions, respectively, comprising the DPP-IV inhibitor of formula (I) or a 
phannaceutically accepted salt thereof and as second active agent an active agent selected 
from the group consistfng of valsartan, benazepril, ramipril, lisinopril, enalapril, amiodipine, 
espedaOy the besylate thereof, alisklren, especially the hemihimarate thereof, atenolol, 
metoprold, especially the hemi (R,R)fumarate or the fumarate thereof, oxprenold, 
doxazosin, the (+) enantiomer of fadrozote, epierenone, omapatrila^ Z 13752A, sHaxsenfen, 
especially sitaxsentan sodium, darusentan and hydrociiiorothiazide. 
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Furthermore preferred are combinations, such as a combined preparations or 
phannaceirtical compo^Hons, respectively, comprising the DPP-IV inhibitor of fbnnula (I) or 
a phamnaoeutically accepted salt thereof and one active agent selected from the group 
consisting of valsarlan, benazepnl, ramiprB, fisinopnl, enaiapril, amiddipme, espedaliy the 
besyiote thereof, afislciren, especially the hemifumarate thereof , atenolol, metoprolol, 
espedaliy the hemi (R,R)fumarate or the fumarate thereof, oxprenolol, doxazosin, the (+) 
enantiomer of fedrozde, qplerenone, onnapatrilat, Z 13752A, sttaxsentan, especially 
^taxsentan sodium, and darusentan, furthennore comprising as third acHve agent 
hydrochlorothiazide. 

The structure of the active agents identified by generic or tradenames may be talcen from the 
actual edition of the standard compendium The Merdc IndeaC or from databases, e.g. 
Pat^fTts Intemational (e.g. IMS World Publications). The conresponding oontent tfiereof is 
hereby incorporated by reference. Any person sicllled in the art is fully enabled to identify the 
active agents and, based on these references, BIcewise enabled to manufacture and test the 
phanmaceuticai indications and properties in standard test models, botti In vitro and in vhfo. 

TIte conespondoig active ingrediente or a phamiaceuticaily acceptable salts thereof may 
also be used in form of a solvate, such as a hydrate or irtduding other solvents, used for 
crystallization. 

The compounds to be combined can be present as pharmaceuttcaOy acceptable salts. If 
these compounds have, for example, at least one basic ceiter, they can form acid addition 
saRs. Conresponding acid addition salts can also t>e f onrod having. If desired, an 
additionally present basic center. The compounds having an acid group (for example 
COOhQ can also form salts witti tiases. 

All the more surprising is the experimental finding that tiie combined administration of a DPP 
IV inhibitor or a salt thereof and a therapeutic agent selected from tiie group consisting of (i) 
to (xiO results not only in a beneficial, especially a synergistic, thergq^eutic effect, but also in 
additional benefits resulting fmm the combined treatment and furttier surprising beneficial 
effects compared to a monotherapy applfjxg only one of the pharmaceutically active 
compounds used in the combinations disclosed hereoi. 
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It can be shown by established test nruxlels and espedaily those test models descnl)ed 
herein that the combination of the DPP4 V Inhibitor of f onmula (I) with a therapeutic agent 
selected from the group conslsKng of (0 to (xii) results in a more effecth^e prevention or 
preferably treatment of diseases specified in the following. In particular, it can be shown by 
established test models and especiayy those test models descrfeed herein that the 
combination of the present inventim resulte in a more eff ecttve prevention or preferably 
treatment of diseases specified hereinafter. 

If taicen simultaneously, this resuHs not only in a f urttier enhanced beneficial, especially a 
synergistic^ therapeutic effect, but also in additional benefite resulting from the simultaneous 
treatment such as a surprising prolongation of efffcacy, a broader variety of therapeutic 
treatment and surprising beneficial effects, e.g. less increase of weight, on diseases and 
condHions associatsd with diabetes meilitus, for a number of combinatioris as described 
fierein. Moreover, for a human patient, espedaily for elderly people, it is mors convenient 
and easier to remember to teke two tablets at the same time, e.g. before a meal, than 
staggered in time, i.e. according to a more complicated treatment schedule. More 
preferably, both active ingredients are administered as a fixed conf4>ination, i.e. as a single 
tablet, in all cases described herein. Taldng a single tablet is even easier to handle than 
taking two tablete at the same time. Furthemnore, the packaging can be accomplished with 
less effort 

The person skilled in the pertinent art is fully enabled to s^e<^ a relevant and stendard 
animal test model to prove the hereinbefore and hereinafter indteated therapeutte indications 
and benefidai ^ects. 

The phannaoeutical activities as effected by administration of the DPP-IV inhibitor of fonDuia 
(I) or of the combination of the active agents used according to the present invention can l^e 
demonstrated ag. by using oonesponding phannacobgical models known in the pertinent 
art 

To evaluate the antihj^rtensive activity of the combination according to tiie invention, for 
example, the mettiodology as described by Lovenbeig W: Animal models for hypertension 
research. Prog. Clin. Bk>l. Res. 1987, 229, 225-240 may be applied. For the evaluation that 
the combination according to the present invention may be used for the treatment of 
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oongestive heart failure, for example, the methods as dteclosed by SmRh HJ, Nuttall A: 
Bcperimental models of heart failure. Cardlovasc Res 19^, 19, 181-186 ms^ be applied. ^ 
Also, rat models of hypertension and cardiac failure as described by DoggreH SA and Bmm 
L (Cardlovasc Res 1998, 39: 89-105) may be used for the pharmacological evaluation of the 
comblration. Molecular approaches such as transgenic methods are also described, for 
example by Luft et al.: Hypertension-Induced end-organ damage. "A new transgenic 
approach for an old problem.* Hyr^ertenslon 1999, 33, 212-218. 

The insulin secretion ertfiancing propertim of the oombination according to the present 
invention may be detemnlned by following the methodolc^y as cBsdosed, for example, in the 
pubDcation of T.lkenoue et al. Blol.Phanfn.BuD. 29(4), 354-359 (1997). 

The simidtaneous evaluation of the cardbvascular actions and of the glucose utBizatfon 
effects of ttie agents givm alone or in oombination can be perfbmied using models such as 
the Zucker fetty rat as desc^bed in the publication of Nawano et al., A4etabolism 48: 124&> 
1255, 1 999. Also, studies using diabetic spontaneously hyperten^e rats are described in 
the publication of Sato et al., Melabolism 45:457-4^ 1 99& Furttienmore, rat models such 
as ttie Cohen-Rosentiial diabetic hypertensive rat (Rosenttiai et al.. Hypertension. 
1 997;29:1 280-1 264) may also be used for the ^ultaneous assessments of ttie effects of 
the comfcrination on blood pressure and glucose metabolism. 

The corresponding subject matter of these eight references is herevtMh incorporated by 
reference in this specification. 

Accordingly, tiie combination according to the present invention may be used, e.g., for the 
prevention, delay of progression or treatment of diseases and disorders that may be 
inhibited by DPP IV inhibition, ttiat may be inhibited by the enhancement of Insulin secretion 
and that may be inhibited by insulin sensitization. Especially, the combination according to 
the present invention may be used, e.jg., for the prevention, delay of progression or 
treatment of diseases and disorders selected from the group consisting of hypertension 
(including but not limited to isolated systolic hypertension and familial dyslipidemic 
hypertension), congestive heart Mure, ieft ventricular hypertrophy, peripheral arterial 
disease, diabetes, especially type 2 diabetes meilitus, diabetic retinopatiiy, tmcuiar degene- 
ration, cataract, diabetic nephropatiiy, giomeailosclerosis, chronic rmal faflure, diabetic 
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neuropathy, syndrome X. premenstruai synchfome, coronary heart disease, an^a pectorfs, 
thrombosis, atherosclerosis, n^ocardal infercUon, transient ischemic attaolcB, stroice, 
vascuiar restenosis, hyperg^cemia, hyperinsuiinemia, hypetfipidemia, hypertryglyoerfdemia. 
Insulin resistance. Impaired glucose metaboOsm, conditions of impaired glucose tolerance, 
condmons of impaired testing plasma glucose, obesify, erediie dysfunction, skin and 
connective tissue disorder^ foot utcerations and ulceiathfe colifis, endothelial dysfunction 
and impaired vascuiar compKanca Preferably, said combination may be used for the 
treatment of hypertension, espedaiiy Isolated systolic hypertension (ISH), congestive heart 
feflure, endothellEU dysfunction, impaired vascular oompilance, impaired glucose tolerance 
and typa II diabetes melllus. 

A "^sease or oondWon which me^ be inhibited by a DPFMV Inhibitoi* as defined in this 
appfication comprises, but is not limited to Insuln resistance, bmpaired glucose metaboBsm, 
conditions of bnpalred glucose toleiance. concMons of impaired testing plasma glucose, 
ob^ity, diabetic retinopathy, macular degeneration, cataracts, dtabetio nephropathy, 
giomenjiosclerose, diabetic neuropathy, erectile dysfunction, premenstrual ^ndrome, 
coronary heart cHsease, hypertensbn, angina pectoiis, myocardial infarction, stroke, vascular 
restenosis, skin and connective tissue disorders, foot uk»ratk)n8 and uteerative colUs, 
endothelial dysfunctton and impaired vasodar compliance. 

Hypertension, in connecdkm with a "tiisease or conditk>n whteh may be inhibited by a 
carcfiovascular compound [selected from the group (JH^T* a "disease or conditton which 
may be inhibited by the enhancement of insulin secretion^ includes and is not limitBd to mild, 
moderate and severe hypertension as defined in Journal of Hypertenston 1999, 17:151-183, 
especially on page 162. Especially prefen^d is ISH. ISH is the most common fomn of 
hypertension in people over 50 years, it is defined as elevated systoik: blood pressure 
(above 140 mm Hg) in oonjuncdon with nomnal (fiastolic blood pressure (beknw 90 mm Hg). 
Elevated systolic blood pressure is an independent risk factor for carcDovasGuiar diseases 
and may lead e.g. to myocardial hypertrophy and heart teilure. ISH isfurthenfnore 
charaderlzed by an increased pulse pressure, defined as the difference between systoik; 
and diastolk; blood pressures. Bevated pulse pressure is being recognized as the type of 
hypertenskm the least likely to be well controlled. A reduction of elevated systolic btood 
preaiBure and correspondingly of pulse i^ressure is assodated with a significant risk reduction 
fn cardknrascular deatti. It has surprisir^ been found that the connbirtation of a DPP-I V 
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inhibitor and a cardtovascular compound, as described in the present invention, leads to a 
decrrase of ISH and pulse rate, both in hypertensive patients havoig type 2 diabetes meliitus 
and in hypertensive patients that do not have type 2 diabetes meiDtus. 

The tsnn ^reventiorf means prophylactic administration of the combination to healthy 
patients to prevent the outbreak of the conditions mentioned herein. Moreover, the t&m 
"preventiorf means prophyf acHc administration of such combination to patients being in a 
pre-stage of the conditions, to be treated^ 

The temn "delay of progression" used herein means admlruslFation of the combination, such 
as a combined preparation or phanmaceuticai composition, to patients b^ng in a pre-slage 
of the conditidn to be treated in which patients a pre4onn of the oonresponding concBtion is 
diagnosed. Induded is 'prehypertension' with 'compelling indications' as defined in the JNC 7 
Report (JAIMA 2003, 2892560-2572). Prehypertendon is defined as systoRc blood pressure 
ranging from 120-139 mm Hg or diaslolic blood pressure ranging from 80-89 mm Hg. 

By the temi "treatment" is understood the management and care of a patient for the purpose 
of combating tfie disease, condition, or disorder. 

Preferably, the Jointly therapeuticaiiy effective amounts of ttie active agmts according to the 
conribinaHon of the preseM invention can be administered simultaneously or sequentially in 
any order, e.g. separately or in a fixed combination. 

Under certairi circumstances, drugs with different mechanisms of action may be comt»ned. 
However, just considering any combination of dmgs having different modes of action but 
acting in the similar fiM does not necessarily lead to contfnnations mth advantageous 
effects. 

Ail the more surprising is the experimental finding that the combined administmtion of a 
DPP-IV inhibitor according to the present invention, or, in each case, a phannaceutically 
acceptable forni tiiereof , results not only in a beneficial, especially a potentiating or a 
synergistic, therapeutic effect independent thereof, additional benefits resulting from 
combined treatment can be achieved such as a surprising prolongation of efficacy, a broader 
variety of therapeutic treatment and ^rprislng benefice effects on diseases and conditions 
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associated wHh diabetes, e.g. less gain of wdghL An additional and prefenred aspect of the 
present invention is the preventionp delay of progresston or tieatment of the condition of 
isolated systolfo hypertan^n and impaired vascular compliance which means decreased 
vascular elasticity. 

The lenm "^potentiatiorf shaR mean an increase of a corresponding pharmacological acHvi^ 
or therapeutical effect, respectively. PotentiaHon of one component of the combination 
accordng to the present invention by coadministration of another component according to 
the present invention means that an effect is being achieved that is greater than that 
achieved with one component alone. 

The tenm "^eigistici" ^hail mean that the drugs, when talcen together, produce a total joint 
effect that is greater ttian the sum of the effects of each drug when taken alone. 

The diseases, disorders or oondittons irelaled to type 2 diabetes mellitus, Indudes but are not 
limited to dbbetic nephropathy, diabetic retinopathy and diabetic neuropatfiy. 

Furthermore, it has been found that the chronic co-adminlslration of either an insulin 
sensitizer or an insulin secretion enhancer Imparts the beneficial effect on blood vessel 
morphology and function and results in a decrease of vascular stiffness and correspondingly 
in a maintenance and in an improvement of vascular compliance. 

Accordingly, it has been found fliat the addition of a DPP-IV inhibitor to that of a 
cardiovascular compound would potentiate tiie effect on systolic blood pressure and furttier 
improve vascular stiffness/compliance. Conversely, the proven antihypertensive effects of a 
cardiovascular compound on systolic and diastolic blood pressure may be potentiated by the 
adcBtion of a DPP-IV inhibitor. The benefit of these combirmtions may also extend to an 
additional or potentiated effect on endothelial function, and improve vascular function and 
structure in various organs/tissues including tiie Iddney, heart, eye and brain. ITirough the 
reduction in glucose levels, an anti-thrombotic and anti-atherosderotic effect can also be 
d^fnonstrated. Reductbn of glucose would prevent or minimize the glycosylation of any 
structural or functional protein witiiin the cardlo-renal system. This effect proves to be highly 
beneficial by evolving an additive or synergistic effect on vascular f unction/stmcture when 
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administered with DPP-I V inhibitor which alone improves cardiovascular function and 
structure through a distinct mechanism. 

Additionally, insulin resistance may contribute, in part, to the develofsnent of diabetes, 
hypertension and atherosderosfs (Fulcuda et al., 2001 ). It is known that angiotensin II 
impairs insulin signaling (Fukuda et al., 2001 ) and that interruption of the renin angioten^n 
system wKh the use of an ACE inhibitor can partially restore insulin sena'thrity (Sato et al., 
1996; Nawano et al., 1999). insulin can produce vasodilatation and bwer blood pressure 
(Baron and Stenriberg, 1996). The Zucicer fatty rat, an animal model with insulin resistance, 
has been shown to possess a ^gnificantly higher blood pressure (Alonsa<3aHcia et al., 
1996). ACE inhibition lowers blood pressure and improves insulin sen^tivity in tfiis model 
(Nawano et al., 1999). Combined adminisbraOon of a cardiovascular compound as indicated 
in the present invention with a DPP-I V inhibitor will evoke further antihypertensive effed^ 
improve vascular dynamics in hypertensive patients to a greater extent than after 
administration of either agent given atone. Intensstingly, the co-administralion of a 
cardiovascular compound and a DPP IV inhitrilor will partially restore insulin sensitivity by 
preventing renin angiotensin system-Induced impairment of InsuHn signaling pathways while 
at the same time raise insulin levels and improve glucose utiGzatton. Consequently, 
combined administratton wiD simultaneously improve both the metabolic and cardbvascular 
abnormalities, two conditions that often coexist in patients. 

Further benefits are that kiwer doses of the individual drugs to be combined according to the 
present invention can be used to reduce the dosage^ for mamjAe, that the dosages need not 
or^ often be snialler but are also applied less frequently, or can be used in order to diminish 
the ihddehce of side effects. This is in accordance with the desires and requftements of the 
patients to i>e treated. 

For example, it has turned out that the combination according to the present invention 
provides benefit espedaiiy in the treatment of modest hypertension or ISH that is benefidal 
to all diabetic patients regardless of their hypertensive status, e.g. reducing the risk of 
negative cardiovascular events by two different modes of action. 

Tlie DPP-IV inhibitor according to the present invention iias proven to be useful in the 
treatment of type 2 diabetes meilitus and can likewise be used for the reduction of blood 
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pressure in for example invNuvbig microalburninuria. At sub-therapeutic doses, witii respect 
to the treatment of hypertension, the combination aooonftig to the invention may be merely 
used for the freatment of diabetes, espedaiiy type 2 diabetes meliitus. In view of reduced 
dose of the DPP-iV inhibitor used according to the present invention, there is a considerable 
safety profile of the combination maldng it suitable for first line therapy. 

Furtiier benefits vifhen applying the coroposHfon of the present invention are that lower doses 
of the individual drugs to be cpmbihed accoiding to the present invention can be used to 
reduce the dosage, for example, that the dosages need not only often be smaller but are 
also applied less frequently, or can be used in order to diminish the incidence of side effects. 
Ihis is in accordance with the desires and rsquiiemenls of the patients to be treated. 

Preferably, the jointly therapeutically effective amounts of the active agents according to the 
combination of the present invention can be administered simultaneously or secpjential^ in 
any wder. separately or in a fixed combination. 

The phamnceuticai acth4ties as ^fsctod by administration of the co^ 
agents used according to the present inventfon can be demonsbated e.g. by using 
conespondlngphannacologicai models ioiown in the pertinent art The person sidlled in the 
pertinent art is folly enabled to select a relevant animal test model to prove the hereinbefore 
and tiereinafter indicated therapeutic IrKfications and beneficial effects. 

To evaluate the antihypertmsive activity of the combination according to the invention, for 
example, the methodology as described by Lovenberg W: Animal models for hypertension 
researoh. Prog. Clin. Biol. Res. 1987, 229, 225-240 may be applied. For the evaluation that 
fine combination according to the present Inventkm may be used for the treatment of 
congestive heart failure, for example, the methods as disdosed by Smith Hi, Nuttail A: 
Experimental models of heart foilure. Cardiovaso Res 1 985, 1 9, 1 81 -1 86 may be applied. 
Molecular approaches such as transgenic methods are also described, for example by lu/tt 
et al.: iHypertenslon-induced end-organ damage. "A new transgemic approach for an old 
problem." {hypertension 1999, 33, 212-218. 
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The fnsulin secretion enhancing properties of the combination according to the present 
rnvenfion may be determined by following the methodology as disclosed, for examplB, in the 
publication of T Jkenoue et al. BioLPhanm.Bun. 29(4), 354-359 (1 997). 

The corresponcfing subject matter of these references is herewith incorporated by reference 
in this specification. 

The pharmaceutlcai composition according to the pr%^ invention as described herein 
before and hereinafter may be used for ^muHaneous use or sequential use in any order, for 
separate use or as a fixed combination. 

Accordingly, the invention furthennore relates to a method for the prevention of, delay of 
progression of, treatment of a disease or condition selected from the group consisting of 

(a) type 2 diabetes meliitus and related diseases, disorders or conditicxis (including but not 
limited to diabetic nephropathy, diabetic retinopathy and diabetic neuropathy); 

(b) insulin resistance and syndrome X, obesHy 

(c) hypertension including hypertension in the elderly, familial dyslipidemic iiypertensibn 
and isolated systolic hypertension (ISH); increased collagen formation, fibrosis, and 
rerrKxleling following hypertension (antiproliferative effect of the combination); erectile 
dysfoncUm, imp^red vascular compliance, stroll al these diseases or conditions 
associated with or without hypertension, 

(d) omgesHve heart failure, left ventricular hypertrophy, ajrvival post myocardial infarction 
(Ml), coronary artery diseases, atherosclerosis, cmgina pectoris, thrombosis, 

(e) renal feilure, espec^ly chronic renal failure, glomenitosclerosis, nephropathy 

(f) hypothyroidism; 

(g) endothelial dysfunction vnth or wittiout hypertension, 

(h) hyperiipidemia, hyperlipoproteinemia, hypertryglycerfdemia, and hyperchdesterdlemia, 
(0 macular degeneration, cataract, glaucoma, 

Q) skin and connective tissue disorders, and 

(k) restenosis after percutaneous transluminal angk>plasty, and restenosis after coronary 
artery bypass surgery; peripheral vascular disease; 

comprising administering to a wann-bkxxled animal, including man, in need thereof a Jobntiy 
effective amount of a combination of a DPP IV Inhbitor or a phannaceuticaily acoqoflable salt 
tiiereof witti at least one ttierapeutic agent selected from tiie group consisting of 
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(i) an ATi-receptor antagonist or a phaiinaceuQ(»llyaccep 

(ii) an angiotensin converting enzyme (ACE) inhibitor or a phanmaoeuticaliy acceptable 
salttherecrf, 

OR) a renin inhbltor or a phamiaceutically acceptable salt thereof. 

Civ) a beta adrenergic receptor blocker or a pharmaceuticany acceptable ealt thereof, 

(v) an a^ha adrenergic receptor blocker or a pharmaceuUcally acceptable salt thereof, 

(vi) a calcium channel blocker or a phanmaoeuticaHy acceptable salt thereof, 
(vif) an aldosterone ^nthaseinhibHor or a phamiaceiitk»i|ly acceptable 8^ 
(vlli) an aldosterone receptor antagonist or a phanrnaceuticallyaccepterib 

(bO a neutral endcq>eptkiase (NEP) Inhibitor or a phanmaceuticaliy acceptable salt thereof, 
(x) a dual angtotensin converting enzyme/heutral endopetMase (ACE/NEP) inhibitor or a 
pharmaceutfealiy acceptable salt thereof , 

an endcdhelin receptor antagonist or a pharmaceuUcally acceptable salt thereof, and 
(xiO a diuretic or a pharmaceutteally acceptable salt thereof. 

Furthenmore, the present invention relates to the use of a combinatkin of a DPP IV inhibitor 
or a pharmaceufically acceptable salt thereof with at least one therapeutic agent selected 
fifom ttie group consisting of 

(i) an ATt-receptor antagorriA or a phamnaceutteally acceptat>le salt thereof, 

(ii) an angbtensin converting erc^e (ACE) inltibitor or a pharmaceutically acceptable 
salt thereof, 

(iii) a renin inhibitor or a phanmaceuticaily acceptable salt thereof, 

(iv) a beta adrenergic receptor bkx^ker or a phanmaceuticaily acceptable salt thereof, 

(v) an alpha adrenergto receptor bkx^ker or a pharmaceutically acceptat>le salt thereof, 

(vi) a cateium channel blocker or a pharmaceutically acceptable salt ttiereof, 

(vii) an aldosterone synthase inhit)itor or a phanmaceuticaliy acceptable salt thereof, 

(viii) an aldosterone receptor antagonist or a pharmaceutically accepteibie salt thereof, 

(ix) a neutral endopeptklase (NEP) inhibitor or a phanmaceuticaily acceptable salt thereof, 

(x) a dual angiotensin converting enzyme/neutral endopetidase (ACE/NEP) inhibitor or a 
phanmaceuttealiy acceptable salt thereof, 

(xi) an endothelin receptor antagonist or a phanmaceuticaily acc^Ttable salt thereof, and 

(xii) a diuretic or a pharmaceuticaify acceptable salt thereof; 

for the manufacture of a medicament for the prevention of, delay of progressfon of, or 
treatment of a disease or condition selected from the group consisting of 
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(a) type 2 diabetes mellitus and related diseases, disorders or conidrtions (including but not 
limited to dabeUc nephropathyp diabetic retinopathy and cfiabetic neuropathy); 

(b) insulin resistance and syndrome X, ot>esily 

(c) hypertension Induding hypertension in the elderly, familial dyslipidemio hypertension, 
and isolated systolic hypertension (ISH); increased collagen fbnnation, fibrosis, and 
remodeling following hypertension (arrtlprolrfeFative effect of the combination); erectile 
dysfunction, impaired vascular compliance, stroke; all these diseases or conditions 
associated with or wrttiout hypertension, 

(d) congestive heart failure, left ventricular hypertrc^hy, survival post myocardial infercfon 
(Ml), coronary artery diseases, atherosclerosis, angina pectoris, thrombosis, 

(e) renal failure, especially chronic renal failure, glomerulosclerosis, nephropathy; 

(f) hypothyroidism; 

(g) endothelial dysfunction with or without hypertension, 

(h) hyperiqpidemia, hyperiipoproteinemia, hypertryglyceridemia, and hypercholesterolemia, 

(i) macular degeneration, cataract, glauix)ma» 
(i) skin and connective tissue disorders, and 

(k) restenosis after percutaneous transluminal angioplasty, and restenosis after coronary 
artery bypass surgery; peripheral vascular disease; 

The Inventton furthermore relates to a pharmaoetitteal composWon for the prsventton of, 
delay of progression of, treatment of a disease or condition selected from the group 
con^'stlng of 

(a) type 2 diabetes mellitus and related diseases, disorders or conditions (including but not 
linrvted to diabetfc nephropathy, diabetic retinopathy and diabette neuropathy); 

(b) Insulin resistance and syndrome X,obesiiy; 

(c) hypertension induding hypertenston In the elderly, familial dyslipidemio hypertension, 
and Isolated systolte hypertansion (ISH); increased collagen fonnatton, fibrosis, and 
remodeling following hypertension (antiprolifemtive effect of the combination); eredile 
dysfunctton. Impaired ^scuteur compliance, stroke; all these diseases or conditions 
associated with or without hypertendon; 

(d) congestive heart f aiiurs, left ventricular hypertrophy, survival post myocardtal Infarction 
(Ml), coronary artery diseases, atherosderosis, aiigina pectoris, thrombosis; 

(e) renal failure, BspedeSfy chronte renal feilure, glomeruk)sdm>sis, nephropathy 

(f) hypothyrddism; 
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(g) endothelial dysfunction wRh or vrithout hypertenskm; 

(h) hyperiipidemia, hyperiipoproteineinia. hypertrygiyceridemla, and hypeichotesteroiemia; 
(0 macular degeneration, cataract, giauooma; 

(D sidn and connective tissue disorders, and 

(Ic) restenosis after percutaneous transluminal angioplasty, and restenosis after coronary 
artery bypass surgei^ peripheral vascular cBseas^ 

comprising a corr4)ination off a DPP IV InhMar or a phamiaceutfcaily acceptable salt thereof 

with at least one therapeutic agent selected from the group consisting of 

<i) an ATI-receptor antagonist or a phameceuticaily acceptable salt thwBof, 

(fi) an angiolenshn oonverttng en^me (ACE) inhibitor or a phannaceuticaiiy aoc^Mable 

salt thereof, 

(90 a renin inhlMtor or a phannaceuticaiiy acceptable salt thereof, 

(iv) a beta adreneigic receptor blocker or a phannaceuticaiiy aoc^[>tabie salt thereof, 

(v) an alpha adrsner^ receptor blodcer or a phannaceuticaiiy acceptable satt thersof, 
(vO a calcium channel blodter or a phannaceuticaly acceptable salt there(rf, 

(vii) an aldosterone synthase inhibitor or a phannaceuticaiiy acceptable salt thereof, 

(viii) an aldosterone antagonist or a phannaceuticaiiy acceptat)ie salt thereof. 

(ix) a neutral endop^tidase (NEP) inhibitor or a phannaceuticaiiy acceptEd)le salt thereof, 
(X) a dual angiotensin converting enzyme/heubai endopetidase (ACE/NEI^ inhibitor or a 
phannaceuticaiiy acceptable salt thereof, 

(xi*) an endothelin receptor antagonist or a phannaceuticaiiy acceptable seSt thereof, and 
(xii) a diuretic or a pharmaceuticaOy acceptable salt there(^, 
and a phannaceuticaiiy acoeptal^ canier. 

Preferebly, the jointly therapeutically effective amounts of ttie active agents acconflng to the 
combination of the present Invention can be administersd simultaneously or sequentfaHy in 
any order, separately or in a fbced combination. 

The pharmaceutical composition according to tiie present invention as described 
hereinbefore and hereinafter may be used for simultaneous use or sequential use in any 
order, for separate use or as a fb«d combination. 

A furUier aspect of the present invention is a I«it for the prevention of, delay of progression 
of, treatment of a disease or condition aoconjir^ to the present invention comprteing 
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(a) an amount of a DPP IV inhibitor or a phanmaceutically acceptable satt thereof in a first 
unit dosage form; 

(b) an amount of at least one therapeutic agent selected from the group consisting of 
components (0 to (xii), or, in each case, where appropriate, a phannaceutlcally acceptable 
salt ttiereof h a second eta unit dosage fonn; and 

(c) a container for containing said first, second etc. unit fonns. 

In a variation thereof, the present invention Ucewise relates to a Idt-of-parts^, for example, in 
the sense that the components to be combined according to the present invention can be 
dosed Independently or tiy use of different fixed oombinatibns with (fisUnguished amounts of 
the cpmponoits, Le. simultaneously or at different time points* The parts of the kit of parts 
can then e*g. be administered ^ultaneously or chronologically staggered^ that is at 
different time points and with equal or different time intervals for any part of the kit of parts. 
Preferably, the time Intenfals are chosen such tfiat the effect on tlie treated disease or 
condition in the combined use of the parts is larger than the effect that wouM be otrtabied by 
use of only any one of tfie components. 

The present invention thus also relates to a kit of parts comprising 

(a) an anxxint of a DPP IV inhftiitor or a (Aamiaceutically acceptable salt thereof in a first 
unit dosage form; 

(b) an anrxxjnt of at least one therapeutic agent selected from the group oonsteUng of 
components (i) to (xiQ, or. In each case, where appropriate, a phannaoeutically acceptable 
salt tiiereof , in the f onm of two or tiiree or more sepamte units of the components 0) to (xii). 

The invention furttiemrK)re relates to a commercial package comprising the comtxnation 
according to ttie present invention togeti^er witii instructions for simultaneous* sq>arate or 
sequential use. 

In a praferred embodiment, the (commerclaO product is a commercial padcage comprising 
as active ingredients the combination according to the present invention (in the form of two 
or three or more separate units of tiie components (i) to (xii)), togetiier witti instnictions for 
its simultaneous, separate or sequential use, or any combination thereof, in the delay of 
progresston or trratment of tiie diseases (a) to (k) as mentioned hereia 
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All the preferences mentioned herein apply to the combination, composition, use, method of 
treatment, idtofpart^ and commercial package of the invention. 

These phannaceutical preparations are for enteral, such as oral, and also rectal or 
parentemi, adrrwiistratlon to homeothenns, viMi the preparations comprising the 
pharmacological active compound either alone or tog^her vyith customary phannaceutical 
auxiliary substances. Fbr example, the phamriaceutical preparations consist of from about 
0.1 % to90%, preferably of fnom about 1 % to about 80%, of the active compound. 
Phannaceutical preparations for enteral or parenteral, and also for ocular, admirristration are, 
for example, In urut dose fonms, such as coaled tabtete, tablets, capsules or suppo^ries 
and also ampoules. These are prepared In a manner that is knovm perse, for example 
u^ conventional mixing, granulation, coating, solubulizing or lyophiUzing processes. Thus, 
pharmaceutical preparations for oral use can be obtained by combining the active compound 
with solid exdpiente, If desired granulating a mixture which has been obtabied, and, if 
required or necessary, processihg the mixture or granulate into tablete or coated tairiet cores 
after having added suitable auxiliary substances. 

The dosage of the active compound can depend on a variety of foctors, such as mode of 
administration^ homeothenmic species, age and/or individual condition. 

Prefenred dosages for the active Ingrediente of the pharmaceutical combination according to 
the present Invention are therapeutically effective dosages, especially those which are 
commercially avaHable. 

Nonnally, in the case of ored adminisb^tion, an approximate daily dose of from about 1 mg to 
about 360 mg is to be estimated e.g. for a patient of approximately 75 kg In weight. 

The dosage of the active compound can depend on a variety of factors, such as mode of 
adminlstraHon, homeothermic species, age and/or individual condition. 

The pharmaceutical preparation will t>e supplied in the f orni of suiteble dosage unit f orni, for 
example, a capsule or teblet, and comprising an amount, being together with the further 
component($) jointly effective, e.g. 
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The doses of DPP-IV inhibitor of formula (1) to be administered to warm-blooded animals, for 
example human b^ngs, of, for example, approximately 70 kg body weight, e^edaliy the 
doses effective m the inhibition of the enzyme renin, e.g. in lowering blood pressure and/or in 
improving the symptoms of glaucoma, are from approximately 3 mg to approximately 3g, 
preferably from approximately 10mg to approximately 1 g, for example approximately from 
20mg to 200mg, per person per day, divided preferably into 1 to 4 single doses which may, 
for example, be of the same size. Usually, children rscehfe about half of the aduK dose. The 
dose necessary for each individual can be monitored, for example by measuring the serum 
concentration of the active Ingredient, and acijusted to an optimurn level. Single doses 
comprise, for example, 10, 40 or 100 mg per adult paUenL 

Valsarlan, as a representative of the dass of ATt-receptor antagonists, will be suppDed in 
the form of sirflabie dosage unit f onn, for example, a capsule or tatrfet, arKi comprising a 
therapeuflcafly effective amount, e^. from about 20 to about 320 mg, of vaisartan which may 
be applied to patients. The applicalion of the active Ingredient may occur up to ttiree times a 
day, slardng e.g. with a daily dose of 20 mg or 40 mg of vaisartan, increasing via 80 mg daily 
and further to 160 mg daHy up to 320 mg daBy. Preferably, vaisartan is applied twice a day 
with a dose of 80 mg or 1 60 mg, respectively, each. Conresponding doses may be taken, for 
example. In the morning, at mid-day or in the evening. 

Preferred dosage unit forms of ACE inhibitors are, for example, tablets or capsules 
comprising e.g. from about 5 mg to about 40 mg, preferably 5 mg, 10 mg^ 20 mg or 40 mg, 
of benazepril; from about 6.5 mg to 100 mg, preferably 6.25 mg, 12.5 mg, 25 mg, 50 mg, 75 
mg or 100 mg, of captopril; from about 2.5 mg to about 40 mg, preferably 2.5 mg, 5 mg, 10 
mg, 20 mg or 40 mg, of enaiapril; from about 10 mg to about 40 mg, preferably 1 0 nng or 20 
mg, of fosinopril; from about 2 mg to about 8 mg, preferably 2 mg or 4 mg, of perindopril; 
from about 5 mg to about 40 mg, preferably 5 mg, 1 0 mg or 20 mg, of quinapril; or from 
about 1.25 mg to about 20 mg, preferably 1 25 mg, 2.5 mg, or 5 mg, of ramipriL 

Preferred dosage unit forms of renin inhibitors are, for example, tablets or capsules 
comprisihg e.g. from about 5 mg to about 500 mg, preferably, when usbig allskiren, for 
example, 50 to 250 mg (equivalent to the free acid) of aliskiren, for example, administered 
once a day. 
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Preferred dosage uitit fonms oS beta blockere are, for example, tablets or capsules 
oomprMng e.g. from about 25 mg to 100 mg, espei^ly 25 mg, 60 mg or 100 mg, of 
at«K>lob from aboirt 5 2^ to 10 mg, e^edally 2^ mg, 5 or 1 0 mg, of bisoprolol, 
especially flie fumarate thereof; from about 60 to 200 mg, espedaly 50 mg, 1 00 mg or 200 
mg, of metoproid, espedaly the hemKR, R)-fumarete or ttte fumarate thereof f nmi about 
100 mg to 2.5 g, espepialty 1 00 mg or 2.5 g, of esmdol, specially the hydrochloride thereof; 
200 mg of oeliprold. especially the hydrochloricto thereof; from about 50 mg to 1 00 mg, 
espedally 50 mg orl 00 mg, of taOnoiol; from about 200 mg to 800 mg, espedally 200 mg or 
400 mg, of acebutotol, espedally the hydrochloride thereof; from about 10 mg to SOmg, 
especially 10 mg or 20 mg, of timolol, espedally the maieate thereof; from about 5 mg to 20 
mg, especially 5 mg, lOmg, or 20 mg of belaxold, espedally the hydrochloride thereof; from 
about 20 mg to 80 mg, espedally 20 rng, 40 mg, or 80 ing of nadold, from about 40 ing to 
160 mg, espedally, 40 mg, 80 mg or 160 mg, of oxpr&ndM, espectaJly the hydrodricride 
thereof from about 5 mg to 40 mg, espedaly, 5 mg, 10 mg,20mg or4p mg, of pinddd; 
from about25 mg to 160 mg, espedaly^ mg. 40 mg, 80 mg, 100 mg or 160 mg, of 
propranolol, espedally the hydrochlcilde thereof; from about 50 mg to 100 mg, espedaly 50 
mg or 1 00 mg, of buprandd. espedally the hydrochloride thereof; from about 2.5 to 40 mg, 
espedally 2.5 mg. 5 mg, 10 mg, 20 mg, or 40 mg d penbutold, especially ttie sulphate 
thereof, from about 2.5 mg tolO mg. espedally 2.5 mg, 5 mg or 10 mg, of carteoid, 
espedally the hydrochloride thereof; from about 3.125 mg to 25 mg, espedally 3.125 mg, 
6.25 mg, 12.5 mg or 25 mg of carvedlld, from about 100 mg to 800 mg, e^)edally tOO mg, 
200 mg, 400 mg or 800 mg of labetald, espedally the hydrochloride thereof. 

Preferably, in case of free combinations, prefenred are those dosages for iaundied products 
that have been approved and that have been marfceted. 

Espedally pr^erred are loiv cfose combinations. 
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What Is claimed Is 

1 « A combination comprising a DPP IV inhibitor or a pharmaceutically acceptable salt 
thereof and a cardiovascular compound, being cfifferent from a slatin, or a phannaceutically 
acceptable ^ thereof. 

2L Composition according to daim 1 comprising of ia DPP IV inhibitor or a 
phannaceutically acceptable salt thereof and at least one therapeutic agent selected from 
the group consisting of 

(i) an ATi-receptor antagonist or a phannaceuticaliy acceptatrte salt thereof, 

(11) an angiotens&i converting enzyme (ACi^ inhbitor or a pharmaceutically aoc^table 

salt thereof, 

(iii) a renin inhibitor or a phannaceutically acceptable salt thereof, 

(iv) a beta adrenergic receptor blocker or a pharmaceuHcaiiy acceptable salt thereof, 
(>0 an alpha adrenergic receptor blodcer or a phanmaceuticaiiy acceptable salt tt^reof , 
(vi) a calcium channel blocker or a phanmacwticaliy acceptable salt tfiereof, 

(vil) an aldosterone synthase inhibitor or a pham^ceuticaiiy acceptable salt thereof, 
(^ii) an aldosterone receptor antagonist or a phamnaceutfeally acceptable salt ti^reof, 

(ix) a neutral endopeptidase (NEP) inhibitor or a pharmaceuticaHy acceptable salt thereof, 

(x) a dual angiotensin converting enzymaAieutral endopetidase (ACE/NEP) inhibitor or a 
phannaceutically acceptable salt thereof, 

(xi) an endothelln receptor aritagonist or a pharmaceutically acceptable salt thereof, and 
^) a diurette or a pharmaceutically acceptat)le salt ttfereof. 

3. Combination according to daim 1 wherein the DPP-N inhibitor is (S)-1 -{Z^S- 
cyano(^din-2yl)aniino]ethyl-anrtinoacetyl)-2K^^ pyndkiine or (S)-1 -[(3-hydroxy-1- 
adamantyi)amino]ac0tyi-2- cyano-pyrrolidlne. 

4. Combination according to daim 1 , wherein the 
ATi-receptor antagonist is losartan, olmesartan or valsartan; 
ACE inhibitor is benazepril, enalapril, iisiriopril or ramipril; 
renin inhibitor is ali^'ren; 

beta blocker is metoprolol; 
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alpha blodcer is doxazosin 

calcium channel blocker is amkxlipine; 

aldosterone synthase inhibitor is fadrozoie or (-i-)-enantiomer of fedrozoie; 

aldosterone receptor antagonist is epierenone; 

neutral endopepUdase InMbitor ts candpxatrfl or sfnorphan 

dual angiotensin converting enzyma/neutral endopetidase (ACE/NEP) Inhibitor is 

omapatrilat; 

endothelin receptor antagonist Is bosentan; 
diuretic is hydrochlorothiazide 

or, In each case, a pharmaceuHcally acceptable salt thereof. 

5. ComUnalion accmJIng to dalm 1 , comprising (S>-1 -{2-[5:<^anopyridin- 
2yl)arrrino]eaiyl^lnoacetyi)-2-cyano- pynroRdhe or (S)-1 -[(3-hydro)cy-1- 
adamantyl)amino]ac0tyt-2- cyano-pynrolldine or a phanrnaceuticaily acceptable salt thereof 
and valsartan or a phanmaceutically acceptable salt thereof or al'iskiren or a phanmaceulically 
acceptabte salt thereof . 

6. A method for the prevention of, delay of progresdon^ of, treatment of a disease or 
condition selected from the group consisting of 

(a) type 2 diabetes mellitus and related diseases, disorders or conditions; 

(b) insulin resistance and syndrome X, obesi^; 

(c) hypertension including hypertension in the elderly, familial dysfipldemic hypertension, 
and isolated systolic hypertension {\SH); increased collagen fonmation, fibrosis, and 
remodeling following hypert^slon; erectile dysfunction, impaired vascular compitance, 
stroke; all these diseases or conditions associated with or without hypertension; 

(d) congestive heart ^lure, left ventricular hypertrophy, surmai post myocardial iniarctkm 
(Ml), coronary artery diseases, atherosclerosis, angina pectoris, thrombosis; 

(e) renal Allure, especially chronic renal failure, gtomerutosderosis, nephropathy; 

(f) hypoihyroidi^; 

(g) endothelial dysfunctton with or without hypertenston; 

(h) hyperiipidemia, hyperlipoproteinemia, hypertrygiyceridemia, and hyperoholesterolemifi^ 
(1) macular degeneration, cataract, glaucoma; 

Q) skin and connective tissue disorders, and 
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(k) restenosis after percutaneous translundnai angioplasty, and restenosis after coronaiy 
artery bypass surgery; peripiieral vascular disease; 

comprising administering to a wanm-bioodad animal, including man, in need tliereof a jointly 
effective amount of a combination of a DPP IV inhit>itor or a phannaceuticaily acceptable salt 
thereof wth at least one ttierapeutte agent selected from the group consisting of 

(i) an ATi-receptor antagonist or a phanmaceuticaily acceptable salt thereof, 

(ii) an angiotensin converting enzynr^e (ACE) inhibitor or a phanmaceuticaily acceptable 
salt thereof, 

(Hi) a renin inhbitor or a phanmaceuticaily acceptable salt thereof, 

(iv) a betEL adrenergic rec^Mor blocker or a phannaceuticaily acceptable salt thereof, 

(v) an alpha adrenergto receptor btodcer or a phanmaceuticaily acceptable salt thereof, 

(vi) a cakdum channel blocker or a phanmaceuticaily acceptiyi)ie salt thereof, 

(vii) an aktosterone ^nthase Inhibitor or a pharmaceutically acceptable salt thereof, 

(viii) an aldosterone receptor antagonist or a phanmaceuticaily acceptable salt thereof, 
(be) a neutral mdopepUdase (NEP) inhbitor or a phanmaceutteaily acceptable salt thereof, 
(X) a dual angiotensbi converting enzyme/neutral endopetlds^e (ACE/NEP) inhibitor or a 
phanmaceutteally acceptable salt thereof, 

(xi) an endothelin receptor antagonist or.a phanmaceutteally acceptable salt thereof, and 

(xii) a diuretic or a phanmaceuticaily acceptable salt thereof. 

7. LIse of a conribinatkiin according to anyone of the clairns 1 toS, 

for the manufacture of a medtoament for the preventton of, delay of progresskm of, or 

treatment of a disease or condition selected from the group consisting of 

(a) type 2 diat>etes meilitus and related diseases, disorders or conditions; 

(b) insulin resistance and syndrome X, obesity 

(c) hypertension including hypertension in the elderiy, familial dysiipidemte hypertenston, 
and isolated systolic hypertension (ISH); increased collagen formation, fibrosis, and 
renKxleRng fdiowing hypertension; erecffle dysfunction, impaired vascular compliance, 
stroke; all these diseases or conditions assodated witti or wittiout hypertmslon, 

(d) oongmtlve heart failure, left ventricular hypertrophy, survival post myocardial infarction 
(Ml), coronary artery diseases, atherosdero^, angina pectoris, tfvombosis, 

(e) renal faihjre, espedaily chronic renal failure, gtomerutosderosis, nephropattiy; 

(f) hypolhyrokfism; 

(g) endotiielialclysfunction«W)orviWx)uthypert 
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(h) hyperiipidemia» hyperlipoprotdnento, hypeitryglyceridemfa, and hyperchole^rolerria. 

(i) macular degeneration, catamct, glaucoma, 
(j) and connective tissue disoidere, and 

(k) restenosis after percutaneous transluminal angioplasty, and restenosis after coronary 
artery bypass surgery; peripheral vascular disease. 

8. A kit of parts comprising 

(a) an amount of a DPP IV inhibitor or a phanmaoeutically acceptable salt thereof in a first 
unit dosage fonm; 

(b) an amount of at least one therapeufio agent selected from the group consisting of 
(i) an ATiHBoeptoraiitagonist or a phanrnaceuticaify acceptable^ 

(li) an angiotensin converting enzyme (ACE) inhibitor or a phanraceuticaily acceptable 
salt thereof, 

(Hi) a rerun inhibitor or a phanrnaceutically acceptable salt thereof, 

(iv) a beta adrenergic receptor blocker or a phannaceutteally acceptable salt thereof, 

(v) an alpha adrenergic receptor blodcer or a phanmaoeutically acceptable salt thereof, 

(vi) a calcium channel bk>cker or a phamnaceuttealiy acceptable salt thereof, 
(vH) an aldosterone ^nthaseinhbitor or a pfmnnaceuttealiy accepted 

(vin) an aldosterone receptor antagonist or a phamiaceutically acceptable salt thereof, 

(ix) a neutral endopeptidase (NEP) Inhibitor or a pharmaceutically acceptable salt thereof, 

(x) a dual angiotensin converting enzyme/neutral endcpetldase (ACE/NEP) inhibitor or a 
pharmaceutically acceptable salt thereof, 

(xi) an endothelin receptor antagonist or a |:^annaceuticaUy acceptable salt ttiereof , and 

(xii) a diuretic or. 

In each case, where appropriate, a phannaceuticaify acceptable salt thereof, in the fonii of 
two or tiiree or more separate unite pf the componente (i) to (xH). 

9. Combination according to claim 2, method according to dainri 6, use according to daim 
7, kit of parts according to daim 8, wherein the 

DPP-IV inhibitor is (S)-1 ^2-[5-<yanopyrklin-2yl)amlno3ethyl-amlnoacety^^ 

pynrdWIne or (S)-1 -[(3-hydro)Vl-adamantyl)amlno]acelyl-2- (yano-pynolidine, and wherein 

the 

ATrreceptc»- antagonist is losartan, dmesartan or vaisartan; 
ACE Inhibitor is benazepril, enalapril, lisinopnl or ramipril; 
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renfn inhibitor is alisldren; 

beta btodcer is metoproioi; 

alpha blodcer is doxazosin 

oalcium channel blodcer is amiodlpine; 

aldosterone synthase inhibitor is fadrozde or (i-)-enantiomer of fadrozole; 

aldosterone receptor antagonist is eplerenone; 

neutral endopepfidase inhRntbr is candoxatril or sinorphan 

dual angiotensin converting enzyme/heutral endopetidase (ACE/NEP) inhibitor is 

omapatfilat; 

endothelin receptor antagonist Is bosentan; 
diuretic is hydrochlorothiazide 

or» in each case, a pharmaceutically acceptable salt thereof. 

10. Combination accordhg to daim 2, use according to claim 7, Icit of parts according to 
claim 8, conv)rising (S)-1 K2-{5K;yanopyridin-^anr)ino]elhyl-aminoacetyl)^ 
pynroRdine or (S)-1 -[(3-hydroxy-1-adamanfyl)amino]^)0tyl-2- cyano-pynnoiidine or a 
pharmaceutically acceptable salt thereof and valsartan or a phamnaceuticaUy acceptable salt 
thereof or alisMren or a phannaceuticaliy acceptable salt thereof. 
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